EVENING

cent view I8 obiained of miles upon miles
ol growing cane, while seattered at several
points are the camps ot the laborers em-
ployed In varlous flelds. in all the pianta.
tions upon this side of the Island of Hawail
there In a sinillaricy In the methods of plant-
Ing, genernl appearance of the cane and
methoda of tranamitting the ripe product
to the mill. On the lands of the Honomu
company are nine miles of main V flumes,
while the necessary amount of lateral V
flumes tap the cano ready for cutting In
various parts of the fleld. Water to sup
ply the above (lumos, as lkewise for milk
ing and power purposes, ls obtalned from
streama upon the lands, the principal sup-
ply belng derived from Kolekole, Pahaehas,
and Honomu streams. ek

At present the highest altitude that canz
is planted s about 1100 feet, but it has
been practically demonstrated that cane
will do as well at much greater elevations.

In order to facilitate the planting and
taking off of crops, the company is rapldly
perfecting & system of roads throughout
the plantation. These roads are belng con-
structed by contract and, as the price pald
per running foot s very reasonable, the
expense in thelr bullding is more than jus-
tified,

The quu:ilcm of :'abor hu: bemm . m‘:mﬁ
to a Iarge degree by & Ayste
fn the bullding of roads, clearing, planting
and cultivation of t:e lands, !n llkawi::.;t:
the harvesting of the cane. In some
the company furnish the laborer with the
Iand. plow it and furnish seed, the Inborers
simply cultivating it for so much per ton
of cane produced on the lands cared for by
them. "Fhe pumber of people directly em-
ployed by the company will average 800,
while in addition to this l:uim are I1I':.;?.-
tractl company men cutting cane,
out:ld?d thig there are 100 men bullding
roads and carrylng out cultivating contracts,
Continual planting of one variety of cane
on the lands for a number of years without
rotating, necessitates the renewal of the
oxhausted Ingredients in the woll by the
use of high-grade fertilizers, using an aver.
age of from 500 to 1000 pounda to the acrs,
according to the condition of the land. Tho
result of this treatment ls clearly observed
in riding through the magnificent flelds of
Rose Bamboo canes planted less than a year
ago, some of which is now belng stripped
for the first time. From appearances muon
of the cane which 18 less than a year old
will ripen In from elghteen to twenty
months from date of planting, and will aver-
nge four tons of sugar to the acre, or from
thirty-five to forty tons of cane to the samao
Arem.

In the plowing of the soll, clearing of
jand and road construction, and in various
other ways, the plantation requires the usa
of 105 head of mules and horses, which are
accorded the best of care,

In 1887 the company made & contract
with the Honolulu Iron Works for the erec-
tion of a complete $-roller mill which has
A capacity for turning out from sixty to
seventy tons of sugar In twenty-four hours.
The mills, designated as Nos, 1, 2 and :
are subjected to an indiviaual hydraulte
pressure of 305 1-4, 313 1.2 and 338 1-4 tons
respectively, and extract from 94 to #4 per
cent of the sugar matter contained in the
cane.

‘*he mill contains the latest known appll:
ances for the successful treatment of tho
cane, which conaist principally of three vac-
uum pans, Deming apparatus, ten 30-inch
W eston centrifugals driven by Leffel turbine
wheols, which can be operated elther by
water or steam, and making 1350 revolu-
tions per minute; six mud presses, five
flake vacuum pumps 18x18x24 that run two
double effects and the three vacuum pans
and can change from triple to quadruple,
and many other mechanical applisnces now
in use In all modern mills. To operats this
labyrinth of machinery there have been in-
stalled furnaces with stepladder gratings,
one Helne water tube boller and two tan-
dem, one tubunlar and one Galloway bollers,
which supply «the steam to operate a G-
horsepower Corliss engine, which in turn
drives the principal machinery in the mill,
The entire mill and other bulldings are
lighted by electricity, which I8 furnished
by a 150-light general electric dynamo, di-
rectly connected to a marine type of em-

ne.
ﬂ'rha machine shop appliances are driven
by water power derived from the same
source of water that conveys the cane to
the mill,

In January of this year the company com:
pleted a uar-, miil house and boller bullding,
which {n a steel structural affair and erected
by Milllken Brothers of New York. One
feature of the mill is a 12-ton overhead tray-
eling crane which can be o ted in any
part of the mill. A feature of the whole
mill is the molasses tank house, built off
from the boller house, thus doing away with
so much labor and handling of cars, and
keeping the mill in better condition. The
above house I supplled with a large Mag
num pump, which is used for pumplng the
molasses back to the mixer when manufac
turing third and fourth grade sugars.

A complete chemlcal department (s main-
talned, where are kept continually dally tests
as to how the sugar is cooked, its density,
quality of sugar in pans, eto. The quantity
of llmo used In the clarifiers is from 1 14
to 1 1-2 pounds to 730 United States gallons
of cold julce, which Increases the purity 1
about 1 to 1 1-2 per cent In the clarifica:
tion, Out of the three bollings of sugar
there |s secured 50 per cent of sugar to the
ton, while the molasses percentage le cight
gallons to the ton of sugar, with a sugar
purity of from 23 to 26 per cent, The resl-
dual matter whicn forms In bolling the
sugar contains about 13 per cent of sugar,
which {s reduced to about 1 1.2 per cent by
recelving two pressings in the filter preases,
The juice from the second pressing |s con-
veyed to the mills by a system of plpoa
ana used for maceration purposes. Tho
milllng or grinding season Is sbout six
months In the year, during which perioi

BULLETIN

INDUSTRIAL EDITION:

Mill and V Flumes ol Pacific Sugar Mill, Kukuibaele, Hawall

about K000 tons of sugar are produced,
which s principaily of the No. 1 qunality.

The method of transporting the sugar
from mill to steamer is very interesting and
conaists of an Incline tramway from the
mill to the landing platform, from which
point & cable |s attacned to the steamer ly
Ing oft shore. The cable, which in BOU feet
in length, Is operated by a steam drum and
the rapidity with which several thousand
bags of sugar ean be placed in The hotd of
the steamer |8 remarkable. The companv
has Its own store at Honomu, where s also
situated the comfortable residence of the
manager and head luna.

Following are the officers and prinecipal
attaches of the company:

T. May, Presiden.

0. R. Carter, Vice President.

George H. Robertson, Treasurer,

B, F. Blahop, Secretary.

T. R. Robinson, Audltor.

W. G. Brash, H. Waterhouse, Directors.

Willinm Pullen, Manager.

. K. Andrews, Head Luna.

R. W. Hamilton, Team Luna

J. M. 8mith, Chief Engineer,

Willlam MeQuaild, Chemint.

Brewer & Co., Honolulu Agents,

Ookala Sugar Plant. Co.

Located some thirty-one miles from Hi'o
are the plantation lands of the Ookala Bugar
Plantation Company, which controls 6000
acres, 3000 of which area In planted to cane,
principally of the Rose Bamboo varlety. Tho
area under cane 8 divided nearly equally
in plant and rattoons. Some eighty scres
of second rattoons of Rose Bamboo, taken
off this year, ylelded 3 34 tons of sugnr
to the acre, while the whole average of tho
cane put through the milli this year was
something over three lons of sugar to the
ncre. The fall plant, depending largily upon
riin, will average 3 1-2 tons to tie acrs,
and In June of this year, holding up to that
Average,

Part of the labor performed upon the
plantation s by contract with companiea
at so much per acrn for planting, cultivating,
stripping and harvesting of the ecrop, At
present about 225 men are employed under
company contracting system, and about 200
are on the plantation pay roll. At the pres-
ent time no additional area In being cleared,
owlng to the scarclty of avallalile labor, but
It Is expected that the unusual dearin
of Iabor on the island will soop be relleved.

The principal varieties of cane grown are
the Yellow Caledonin on the lowlands ani
Rose Bamboo on the uplands, although con-
ulderable Lahaina 1s still grown. The Yel-
low Caledonia variety, which Is creating
such & stir as the future cane on the wind-
ward glde of Hawall, was first planted on
the above plantation about five years ago,
at which time seed was supplied by Mr,
Walker, the manager, to the Hakalau, Lau-
pahoehoe and Kukalau plantations. Subpe-
quently twenty bags were sent to H, P,
Baldwrn ot Halku Plantation. At this time

the Ookala Plantation pracucally had plant-
¢d une nrst 100 o senow Caedonia cane
grown In wne yorth Mo and Hamakua dis-
LFICLN, Sinee wioien time it ons been more or
less panced on mil piantations in the above
aistrics,

‘Ine Uokaia lantation is supplied with
five miles of mweam rauroasd wpping the
most availabie points lor reaching the cane
neids, and suppiied with cars tor bolding
AN Average O« mve lons ot cane to the
car, ‘Lhe altitude tor planung st the pres-
eny time runs irom 200 to 1u00 jeet on a
graduni siope irom uthe ocean iront, wolle
roads radime in every direction to expedite
OpUrations,

In addaivion to the rallroad and flume sys.
Leén 1OF UFARBPOTUNE CRLe Lo e mill, the
cowpany aas erecied some fAve miles of
wire rope uransmission lor transporting
cane by gravity rom tbe most inaccessible
places in the nigner elevalons, which sys-
wem, tor simpliciy ol construction and suc-
cesstul operaton, commends isell,

Ihe above system ol troley and sling
transmission of cane is 1 use al the Ku-
Kaiau Planwuation, which adjoins the Ookals,
Ly which system so iy doscrioed in this
report, hns many essentinl teatures
embodied in the Ookala installation.

‘Ihere are Lwo separate systems upon
the Ookala vinnuastion. About two and one
hai: mues from the mill there s & wire rope
system connected with the steam railroad,
which connects the different neios, where
by the bundles of cane nrriving at the point
of discharge onto & platorm over and
above the cars, In treed from ite indings
and troileys by a mmple tripping device in.
vented by the manager,

In order to avold the handling and hang
Ing of several miles of wire rope, tae cable
in made in one mile lengths ana connected
by & simple and ingenlous coninvance cons
sisling of a piece of lght plate steel fow
inches wide connecting the two ropes (o
gether In the lolowing manner: The rope
comes up to the center of the plate and Is
led off a little to one slde and anchored, ang
the gther mile rope In Inld in, and this n
turn 18 anchored, and this gives o clear
run of the trolléy and sing loaded with
cane without any hindrnee.

The trolleys, ol which there are some 3o
In use, are made of cast lron with a s ol
hook, and are returned to the polne o bund-
ling the cane by pack mules and wagons, as
are also the rope slings. The object In not
unloading direct to the cars I8 due to tha
removing of the trolley and slings from the
load; otherwise a part of the mechanical at-
tachment might get In among the cane, and
thus enter the rollers of the mill and causo
damage. The wire rope used Is one-half
inch In thickness and known as the "Patent
Wire Locked," and presents a surface as
smooth as & steel bar. The wood bracos
that carry the wire are made of 6x6 tim-
bers and set apart a wstance varylng from
700 to 900 feet, while at each brace the
trolley and sling loaded with cane pass:a
over a small sheave set on & journal which
relleves the wudden jar of the load In pani-
Ing over, and at the same time forces tho
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load ahead to the next brace, and so on to
tne point of dumping. The braces thut
carry the wire rope are mimply made port-
able anda are held together by thelr owa
ground welght, and a simple lron clovis nt
each end of the cross-brace, which can be
ralsed or lowered to any desired helght 2y
slmply loosening the nuts that hold them
Intact In place,

The bundles of cane, wnich welgh from
125 to 160 pounds each, pass a given polut
at the rate of five hundles a minute, whiie
the number of men required in ita opora-
ticn for a distance of 2] miles is elghteen
nien, which include those hooking on thae
cane to the wire rope, where It has Ita be-
ginning, the men along the line at one ur
two polnts, and the men discharging tho
cane at the terminus from the platformis
to the cars.

The mill for handling the product Is a
nine-roller mill operated by steam power an-i
having a capacity for turning out sixty tons
of raw sugar in twenty-four hours, and sup-
plied with the latest modern appliancea,
such as six clarifiers, one 10, 8 and 6ton
vacuum pans, triple-effects, four flter
preases and olght 30-inch centrifugals mak-
Ing from 1600 to 1600 revolutions per min-
ute. The vacuum pans and triple-offect are
operated by separate pumps of the Blalo

ttern, while the centrifugals are driven
¥ & separate engine.

In order to economize in fuel, all the ox-
haust steam from the triple-effects, as Hke-
wise the vacuum pans, is run into a hot well
and pumped into the bollers, thus giving
the bollers the benefit of water that is heat.
ed to from 60 degrees to 70 degrees,

The nineroller mill s operated by a
250-horsepower  Hamllton-Corline  englne
with from 65 to &0 pounds of steam, while
the hydraunlic pressure on the three mills
Ia 865 tons,

The residual matter resulting from the
boiling of the sugar, which contalns more
or less suorone, Is subjected to dilution, thus
reducing the density of the julee to 4 per
cent, after which It I put through the
mud presses and the extraction Is returned
to the mill for maceration purposes.

The mill extraction averages about 93.135,
The cane s dellvered direct to the mill by
the endless carrier, the trash being con-
veyed to the firesdfoom automatically and
fed direct Into the furnace by hand. T'wo
grades of sugar are made and deslgnated as
Nos, 1 anil 2. From the mill the gacked
sugar e conveyed direct to the warehouss,
at the landing. which has a capacity for
holding 9000 bags, The transmission of
the sugar from landing to steamer s per
formed by the ald of a 1{-inch steel “Patort
Wire Locked” cable connected 1o the
steamer lying off shore, the steamer making
fast to It from & buoy, The capacity of the
cable ln one and one-half tons to the load,
or twenty-four bags, and by this system
7000 bags of sugar can be loaded direct o
the steamer In a day of eleven hours,

W. G, Walker, the manager of the ahove
plantation, has followed the Industry of cane
culture on the Hawallan Islands for the past
twent¥-four years, at such plantations as
lLanpahochoe and Hakalau, on Hawall, and
Spreckelsville. on the lsland of Maul. For
the past twelve vears he has ncted as man-
ager for the Ookala plantation.

Following Is the list of oMceern:

Jas. F. Morgan, President

J. M. Dowsett, Viee Presldent.

(leo. H. Robertson. Treasurer.

E. F. Bishop, Scecretary,

T. . Robinson, Anditor,

M. P. Robinson, Mrector,

Hamakua Mill Co., Ltd.

The plantation property of the Hamakua
Mill Company. Limited, lles on the wind.
ward side of the Island of Hawall and com-
prises n total aren of 11,000 acres, which in
clndes cane land and pasture. The total
area planted to cane s 4200 acres. 1941
acred of which are plant and 1693 acres rat
toons. At present the company I plowing
R meres by contract, and planting samo
with Rose Bamboo, Most of the acreage In
planted with Rose Bamboo although there
is some little Lahalna. The company Is go-
Ing to plant Yellow Caledonla, but to what
extent will depend largely uwpon the resulty
of the cane of that variety now under cul-
tivation, The cane grown is planted at sle-
vations ranging from 160 to 2000 feet, and
tne first cane planted upon the property was
by Charles Notley in 1878, There are nine
milon of rallrosd on the plantation I.ln;lll
the varlous cane fields, and construc on
a 3} per cent grade,

The method of tranaporting the cane prol-
uet to the mill is by wagons from the flelds
to the railroad track, and (ransferring by
means of a combination overhead crane an
derrick operated by steam power. The earn,
of which there are 100, have a capacity of
from three to six tons of cane, and are
made up In trains of about twelve cars, cot.-
veyed to the mill by steam engines, of which
there are two In use, and dumped directly
upon the automatic endless carrier and fod
to a Ross cutter and from thence to a 3
roller miil,

The average output of  sugar for
a season's run of seven months Is three
and one-hall tons of sugar to the acre, or
about thirty tons of cane to the same area.
An on several other plantations, all tha
plowing Is done by the ald of Fowler's
steam plowing tackles, which perform ex-
cellent work.

At present there are 261 men on the com-
pany pay roll, whuch does not Include the
company men or contractors, which run the
total men employed to 626,

Ingress and egress throughout the ecane
fields Is by the ald of ordinary dirt roads.

The appllances for extracting the sugar

roduet from the cane include first o

onolulu modern S-roller mill, which has a
capacity for turning out sixty tons of sugar
In twenty-four hours. The combined hv.
draulle pressure on the three mills In 778
tons, The other sugar machinery consists



